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The mobilities became higher with larger deviation, at 335mJ/cm' for 80nm thick poly-Si TFTs, and they had rather sffong dependence on the energy density, which may cause instability of the process.
In Fig.3 Fig.4(a) and O). Figure 5 shows the cross-sectional TEM micrograph of the poly-Si film after ELA at 245mJlcm'. This micrograph shows that the surfacenear region changes to a columnar sffucture with some ridges at the grain boundaries from the defective poly-Si region and the crystallinity is better than the underlaid poly-Si layer. These indicate that melting at the surface-near region occurred. Thus, crystallinity of the surface-near region was improved by the recrystallization of the melting surface-near region, seeded from the underlaid poly-Si layer. This process is schematically shown in Fig.6. In Figure 2 , the melting threshold energy density is the same value, for the different thickness of poly-Si films. This is because the excimer laser is absorbed in the surface-near region, and then temperature of this region locally rises. As the energy density increases, the melting front proceeds toward the bottom of the poly-Si films, and when the melting front reaches the bottom, the structure of the poly-Si film changes drastically, as is shown in Fig.a(c) . Plan-view TBM micrographs of the solid phase crystallized poly-Si films, irradiated at the different energy densities.
Fi9.6. Schematic diagram of the crystallization process during and after ELA.
